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Purpose of this paper
To place the development of technology within the reality of the diversity of care homes Design/methodology/approach Using the findings from a learning exercise, we illustrate 'diversity' in the meaning staff, relatives and residents attached to the words 'care home'. This provides a basis for exploring types of technology that could, if appropriately introduced, prove to be of benefit.
Findings
We take a pragmatic stance that that if due care is taken in preparations for and the introduction of technology, this would increase uptake.
Research limitations/implications (if

Practical implications (if applicable)
Technology is more likely to be 'fit for purpose' when it has been developed with those who work, live in, and who visit care homes. Cost and benefit will be issues to be taken into account.
Social implications (if applicable)
The paper makes the points that ➢ Older people can learn new technological skills; ➢ The concept of care homes as userled is in accord with increased opportunity to engage residents n new technology ➢ Technology in care homes while posing challenges also could be a major lucrative market How will it influence (corporate) social responsibility or environmental issues? How could human resource intensive it inform public or industry policy? Triangulation of diff needs /perspectives What is original/value of paper .
INTRODUCTION
Using figures from the Care Quality Commission (2010), the British Geriatrics Society (2011) reported that over 18,000 care homes provide places for more than 440,000 older clients; with a majority in residential homes offering personal care only as opposed to nursing homes with 24/7 nursing. Out of every 1,000 care homes, 730 are privately owned, 140 are voluntary, 110 are local authority owned, and the remaining 20 are NHS [mainly continuing care] or 'other owner' homes (Care Quality Commission, 2010) . A recent press release by Laing and Buisson (2013) reports that currently 43% of older residents meet their care home costs themselves. Of the remainder, 14% are part-funded by family and friends as top ups to council funding, and 43% are totally council or NHS funded. This situation represents a record high level for the numbers of older people paying all or part of the cost of their care. It can therefore be argued that as older residents' status as consumers and purchasers of long-term care services, so too will their (and including relatives) expectation of access to up-to-date technology.
Understanding the needs of older residents in care homes is of paramount importance for future design and technology development. The impairments of late life have been aptly described by Isaacs (1992) as the 'Giants of Geriatric Medicine': incontinence, impaired mobility, impaired stability and falls, sensory loss, and impaired mental performance, to which can be added pain and insecurity. The extent of disablement has been described in a recent census undertaken by a major care home provider as: three-quarters of the residents required the assistance of another or were totally dependent upon staff for mobility; 72% were incontinent and 64% were confused or forgetful; with the proportion of residents admitted for reasons of dementia being just under 46%
(Centre for Policy on Aging, 2012). These disablements rarely occur in isolation and the resulting complexity is challenging and time consuming for care staff. Although residential homes have historically catered for less dependent older people than nursing homes, a 'considerable overlap' in dependency and nursing care needs between the two types of home has emerged (Bowman et al., 2004) . This is probably due to increased illness and/or disability at admission to residential homes, as a result of intensified effort from community services to keep older people in their own homes longer, rather than a deterioration during residence, since the length of survival is less than 12 months. A key policy driver associated with the complex needs of these residents has been to encourage care homes to safely avoid hospital admissions, and this was successfully achieved in a model of improved care in council-run residential homes by up-skilling social care staff with monitoring and essential nursing skills (Szczepura et al., 2008) .
Several authors identify care homes and their residents as having the potential to benefit from innovative design and technology (Cantley and Wilson, 2002 , Freedman et al., 2005 , Carr, 2011 . Evans and Vallelly (2007) in a review of the literature emphasise the importance of having the opportunity to get outside. They associate this with improved quality of life, sensory stimulation and physical activity levels in older people living in a range of supported housing settings, including care homes and extra care housing. They also draw attention to the importance of social networks and social interaction and conclude that interventions such as organised activities can minimise social isolation and increase social wellbeing. However, Wild et al. (2010) in a study of improved models of care for elders in residential homes (with no on-site nursing), observed the need to consider a much more health compromised population of older residents than in the past when designing care homes at the new-build stage, in particular to enable residents with dementia an ease of access to secure gardens. Barnes (2002) highlight diversity not only in the resident population but also in the types of care home, both of which can present challenges to architects and designers of homes. They draw attention to the need for a multidisciplinary approach to design, with quality of life as the marker of success in its post occupancy evaluation. However, they also acknowledge the difficulty in accurately predicting the performance of a new building or environment in relation to the human activities of staff and residents. The key features of diversity in older residents and their care homes are given in Box (Szczepura A et al., 2004 , Parker C et al., 2004 . Kydd et al. (2013) have found that, over the last decade, those working with older people have continued to perceive negative attitudes from those working in more hi-tech care areas towards the role of caring-giving for older people and a failure in the recognition of gerontological nursing as a specialist area.
THE DIVERSITY OF RESIDENTS AND CARE HOMES
Other authors (Wild et al., 2010) report that a lack of role definition and boundaries between care staff and nurses, poor quality clinical training and supervision for competency, and isolation from mainstream health care systems impedes change in residential homes. Where institutional ways of working prevail in care homes, these can diminish the opportunity for older residents to learn new (or relearn old) skills for the activities of daily living and to exercise choice over the types of activities in which they wish to be involved (British Geriatrics Society, 2011) . To overcome this, several authors have argued (Nolan et al., 2006 , Help the Aged, 2006 ) that there is a need for staff to move towards relationship-centred care (Owen et al., 2012) if residents are to achieve a sense of security, belonging, continuity, purpose, and achievement (Nolan et al., 2006) . However, a review of the literature (Help the Aged, 2006) emphasises this culture change will require adequate staffing with consideration given to improved skill-mix and related training, all areas that are considered as challenges within this sector.
The above issues suggest that understanding the culture of care in a home that tends more towards over-protection of residents than promoting choice could be an important consideration prior to the introduction of new design and technology. Torrington (2006) has demonstrated that older residents' quality of life was poorer in buildings that prioritized safety and health. Conversely, buildings that supported activity with good assistive devices provided a positive association with well-being by giving people control over their environment and enabling good links to be established with the community.
Thus, the main challenges for design and technology within this context would seem to lie in balancing the additional risk associated with increased activity with that of safety (Torrington, 2009 ) and overcoming staff resistance towards changing their care culture towards a more proactive and therapeutic approach that emphasizes and promotes the resident's self-help (Wild et al., 2012) .
Influences that may have a negative bearing upon the acceptance of computer technology could be age, education, and income (Zickuhr and Smith, 2012) .
However, when there is experience of the use of similar products, older people are likely to learn to use related new technology faster than those with no previous similar usage experience . Importantly, evidence suggests that when given the opportunity to use web-based technology older people can successfully learn new skills (Priest et al., 2007) . In the UK, it has been estimated that in 2012, 5.5 million of the 10.8 million comprising the population aged 65 and over have been online (Age UK, 2013) with the majority of users aged 65 to 74.years. This is not surprising, for older people have not been immune to the massive increase in electronic and other technologies post World War 2. In the US, online banking and shopping, often utilized to overcome some of the restrictions imposed by physical disablement, is also accessed by elders but to a lesser extent than their use of email and in comparison with other younger aged adults (Zickuhr and Smith, 2012) .
However, it is suggested that persistent barriers to internet usage may exist with older people's views shaped by their past experience of mechanical and electro-mechanical equipment. Thus, if they are to increase their use of social media applications, new formats that are more appealing to their generation would need to be developed (Sackmann and Winkler, 2013) .
STAFF, RESIDENT AND RELATIVE PERCEPTIONS OF THE CARE HOME ENVIRONMENT FROM AN ENVIRONMENTAL LEARNING EXERCISE
Knowing what residents, their relatives and staff think about their care home environment is important to understanding how technology can serve their particular goals, activities and needs (Leikas et al., 2012) . To this end, the outcomes from an environmental learning exercise undertaken in 2004 by the lead author with staff attendees from 10 Bristol-based care homes registered for the Bristol Care Homes' Network Programme are presented below. The Programme was established in 2003 following a local scoping exercise to determine the type of educational support needed by care homes (Wild et al., 2005) . The sample for the environmental exercise included the 10 network participant care staff attending the programme plus their involvement of 1 other care staff member; one resident and one relative from each network home [all homes were registered for physically frail older people]. In this way, three groups with a total of 40 persons (20 care staff, 10 residents and 10 relatives), were asked to record first what meaning they attached to their 'own home' and second what meaning they attached to their care home as a 'home'
[the 'own home' data has not been included here]. Responses were recorded by the programme participants as key words or phrases on guidance sheets, against simple pre-prepared categories. The analysis of the data was jointly undertaken by the 10 care homes' programme's participants and the author and involved placing each group's responses under category headings generated to represent the comments' overall meaning. After review, selection was made of representative responses that best captured the meaning attributed to the words 'care home'. To our knowledge there have been no studies following a similar inquiry which have been carried out more recently.
As can be seen from the analysis presented in table 1, the importance of a friendly and happy atmosphere was highlighted by all three groups. Staff emphasised activities in the home in terms of interaction with other residents as a means of stimulation. Relatives similarly perceived collective activities with other residents as company providing stimulation. In contrast, residents' perceptions were mixed with some recording spending time with others and not being lonely, but others indicated that interaction depended upon the abilities or willingness of other residents to converse and, in this, some residents said they preferred to be left alone.
The home was thought of as a safe environment by staff and relatives, whereas residents expressed the psychological need to feel secure, as distinct from being safe in a risk-modified environment. Staff described the approach to care as being personalised, relatives linked this to medication being given, and residents perceived it as being looked after. Both staff and relatives recognised the need for choice, respect, and dignity as part of the ethos of the home, but residents perceived the home as the place where they could have personal items, and where they wanted a sense of belonging and ownership. Given some of the residents' responses above, it is possible that these represented a way of retaining a personal rather than a collective identity, although some residents mentioned their loss of independence.
Proximity to local amenities such as shops and having unrestricted visiting were attributes of the home that were important to staff and residents but these were not mentioned by relatives. This suggests that there may be "trade-offs" for individuals, for example proximity to family or friends taking precedence over other aspects of the best possible home.
Having a spacious environment and equipment were mentioned by staff in terms of work-space, and relatives also appreciated the environment as spacious. However, residents made no mention of space in any context, perhaps because they were unable to access space independently without help from staff. Staff saw the care home environment as noisy, whereas residents mentioned the need to be quiet, but relatives made no comment.
Negative and positive issues were raised by staff related to the home as a work environment that were not reflected by either residents or relatives, although these impacted upon the environment from the care-giving perspective. These were focussed upon the particular difficulties of the independent and voluntary sector to maintain sufficient numbers of staff, access training, and provide job security but conversely positive aspects were found in job satisfaction and feeling needed. Only residents mentioned having pets as part of the care home environment and only relatives highlighted that the home reduced worry, and afforded them with an opportunity to resume life.
This focused exercise illustrates that between the three groups of 40 respondents there were some subtle qualitative differences in the way that each group gave meaning to the concept of their 'care home.' Understanding such differences as a preparatory exercise for new design or technology installation could provide not only ideas for new designs and technologies but also enable the identification of some of the barriers and obstacles at an early stage. The main limitation of this exercise was the relatively small sample size; larger studies would be needed to prepare for new design or technology installation. • Job satisfaction. Feel needed.
• With friendly, nice staff. Being happy.
• Spend time with others. Not to be lonely. Limited conversation.
To be left alone
• Feel secure.
• Looked after.
• Able to have sense of ownership and belonging.
Loss of independence.
• Near shops
• Visitors welcome
• Able to have own belongings and pets.
• To have quiet. 
CONSIDERATIONS FROM THE LEARNING EXERCISE FOR DESIGN AND TECHNOLOGY
Box 2 displays the synergies between the three groups' perceptions listed in table 1. The summative and descriptive paragraphs are positively framed to provide a positive and more holistic insight as to where benefit from technology could lie. Although the general aim of activities is to stimulate the resident, the nature of these activities was usually communal i.e. with other residents, not for the individual. By enhancing resource efficient ways of working for staff, more time to permit both individual and group activities could ensue; but, in turn, this could require a wider system of monitoring and alerting of untoward events.
For residents, physical dependency does not necessarily mean dependency of mind although their concept of 'being looked after' may suggest passivity rather than active participation in their care-related relationships with staff.
Importantly, residents made no mention of activities within their care home, beyond having company from being with other residents but as this interaction was sometimes perceived to be of limited value, some preferred to be alone. Croucher et al. (2006) suggests that while care homes provide opportunities for companionship, some residents may be marginalised in particular those who are frail and/or cognitively impaired. However, the concepts raised here by residents of being alone, not lonely, and having quiet within the context of their care home, would seem to differ from a negative state of social isolation. Stuart-Hamilton (2000) describes 'being alone' as not necessarily meaning 'being lonely', and the possibility of being lonely even in a crowd of people. Although loneliness can be negative, inward looking and associated with depression, in some circumstances it can also become a positive experience of solitude and contemplation. Because the environment was described as noisy by staff, perhaps this offers a simple explanation for the desire of some residents to seek quiet and hence be alone.
Box 2. Key considerations for the development of design and technology
The culture of care  For some residents, physical dependency does not mean that of mind.
The resident may still need to feel ownership and sense of belonging. They need to be encouraged by a care focus that stimulates opportunity to self-help and the desire to increase life space within and outside of the home.
 Resource efficiency linked to adequate staffing levels ,skill mix and a team approach is needed to facilitate proactive rather than reactive care.
The range of activities for health and leisure  Staff and relatives perceived residents' activities as collective involving
other residents rather than for the individual and solitary. No-one mentioned activities as being fun. This should be an aim and one that is likely to of increase social interaction. 
The use of internal and external life space  Staff should be encouraged to regard having space as important both to their care work and in providing an interactive and flexible opportunity to enable collective and solitary activities. As the care home environment does not stop at the front door but at the gate, the garden offers potential for many low cost activities if the design is fit for purpose.
The quality of life in the living environment  Types of hearing loss are exacerbated by background noise. Minimising noise through design and technology has the potential to improve quality of life by permitting increased resident to resident and staff communications and interactions.
 Residents not being lonely and wanting to be alone are two different concepts. The need for quiet may mean having solitude for reflection or the pursuit of solitary activity. The responsibility for safety, as expected by relatives and of concern to staff will require technologies that permit unobtrusive monitoring and early alerting should untoward situations arise. In terms of the environment, the desire to increase access to either internal or external life space was not mentioned by residents, perhaps reinforcing their situation of passive dependency upon others to permit such access. Having space, although seemingly unimportant to residents, was important to staff in relation to the environment as a workplace. No-one mentioned the garden as a life space or in terms of any of many activities that it could potentially offer, perhaps because staff regarded it as less safe or time spent by residents within it could require additional monitoring. These differences of perception illustrate possible competing tensions within the care home environment. For, on one hand it is a 'home' for residents and a workplace for staff; but from the relatives' perspective, there is the expectation of a worry-free protected refuge for loved ones. Thus, it is possible that mindful of the relatives' concerns for safety and the standards required for regulation and inspection (Care Quality Commission, 2013) , the staff's interpretation of these might result in overprotection in their care giving. In turn, this could diminish residents' choice and risk-taking, and reinforce a care relationship with staff grounded in a dependent rather than an interdependent relationship that could be more therapeutic and interactive (Fine and Glendinning, 2005) .
Several authors recommend that the various factors contributing to such a complex environment need to be considered in order to identify barriers to the acceptance of new design and technology (Burton and Torrington, 2007, Cockton, 2008) . Classifying older residents and staff according to their experience of technology usage to date, for example, can be a useful indicator of the performance with related new technology . In addition, , as the designers of the enabling environment are more likely to be younger people, anticipating through their able-bodied life experience the essential qualities needed in design for disablement in late life, they would be wise to adhere to the following adage: The implication here being, that by designing successfully for older people, all can benefit irrespective of age.
POTENTIAL AREAS FOR DESIGN AND TECHNOLOGY IN CARE HOMES
Broadly speaking, design and technology that enables and empowers older residents, in turn is likely to have benefits for staff and vice versa. This may be by permitting staff to have more time and purpose for their care-giving activities or by improving health and quality of life for residents by making them (where possible) more able to exercise their sense of independence. In Table 2 , these areas are given as headings for a variety of suggestions using existing digital or mechanical technologies. Inevitably, decisions as to the affordability of specific items will take account of 'the greatest good for the greatest number', and 'the greatest benefit for the least outlay'. 
HEALTH, WELLBEING, LEISURE AND LEARNING
Interior environment
Design that increases access to and activity in interior life space, yet provides solitude. 
Wi-Fi for internet /social
CONCLUSIONS
This article highlights the inter-relationship between the potential value of a technology and the need to carefully consider the different perspectives of users, carers and staff if optimum benefit is to be realised. In particular, the article has highlighted the diversity within the care homes sector that in general operates as commercial or not-for-profit businesses with the unwanted 'aged overspill' from public funded health and social care systems as its main customers and consumers. The importance of seeking first-hand the involvement of staff, residents, and relatives to enable a clear understanding of shared and competing perspectives when designing the care home environment or developing new technologies has been emphasised. For only by listening to their views can feasibility, likelihood of acceptance and potential benefits be achieved and thus avoid the arrival at untenable solutions to under-researched problems that could be a waste of resources.
The challenge is to create technology that recognises residents' long-term needs as well as being seen as useful within the work context by those caring for them, while recognising that technology is not a panacea for some of the major issues faced by older people today. Although UK public finance is under great pressure and new technology is only likely to be adopted if it can offer demonstrable, immediate and significant savings to current tight budgets, this paper is intended to strike an optimistic note. For, despite the obstacles to be overcome, modern design and technology that can demonstrate its 'fitness for purpose' and 'value-for-money' has much to offer care homes by affording new ways of working for staff within the same or reduced resources, with the mutual aim of improving the quality of (and interest in) life for care home residents.
